Under the antibiotic certification program, susceptibility disks are tested for potency and uniformity before being distributed on the market. However, the agar diffusion assays presently employed in the performance testing exhibit certain qualities that can and should be improved. A review of the analytical procedures reveals many of the variables that may contribute to differences in analytical results, some of which are clearly described by Lorian (2). For example, the nutrient media used in the assays may vary from batch to batch, creating differences in the quality of zone definition. Differences in the quality of the paper used in making the disks may affect the diffusion characteristics of the antibiotic, significantly changing potency determinations (3). Attempts have been made by this laboratory to eliminate many of the existing variables of the disk assay procedures.
Under the antibiotic certification program, susceptibility disks are tested for potency and uniformity before being distributed on the market. However, the agar diffusion assays presently employed in the performance testing exhibit certain qualities that can and should be improved. A review of the analytical procedures reveals many of the variables that may contribute to differences in analytical results, some of which are clearly described by Lorian (2) . For example, the nutrient media used in the assays may vary from batch to batch, creating differences in the quality of zone definition. Differences in the quality of the paper used in making the disks may affect the diffusion characteristics of the antibiotic, significantly changing potency determinations (3) . Attempts have been made by this laboratory to eliminate many of the existing variables of the disk assay procedures.
The investigations described in this paper were conducted to develop an improved disk assay procedure that employs an agar overlay much like that described by Barry et eq N e-C-t-t-cq cq C cq tc-N N eq e C N N N e N cq -eq eq eq ce c -t-e N eqc-- An example of this increased dose response is illustrated by the graph in Fig. 1 . Zone clarity and defmition were improved in most assays. Improvements in zone clarity were particularly evident with carbenicillin, clindamycin, lincomycin, chloramphenicol, and oleandomycin. Changes in zone clarity with carbenicillin and clindamycin could be seen easily with the unaided eye. Improvement in zone definition was shown most dramatically through projection and magnification of the zones. The clarity of the zone definition is illustrated in Fig. 2 . The agar overlay technique also exhibited an increase in the inhibition zone size for all the antibiotics tested except oxacillin. The decrease in nutrients may have permitted the antibiotic to diffuse more rapidly, thereby enhancing its ability to inhibit bacterial growth. Figure 1 illustrates the increase in the inhibition zone size of the antibiotics.
DISCUSSION
In a two-layer agar diffusion assay system for susceptibility disks, the upper (seed) layer is important in the diffusion process because it forms a surface directly in contact with the antibiotic-impregnated disks. Because there may be some constituents in a medium which might interfere with the formation of a zone, the use of a nutrient-free layer may permit the antibiotic to diffuse more freely. The agar overlay technique eliminated the need of nutrient media for both layers of the two-layer system.
Good quality control is needed to minimize problems associated with variations that could occur in batches of media for either nutrient layer. The agar overlay technique, however, eliminates some of these problems. Because the new technique employs only three types of nutrient media, the need for quality control of many different media is minimized. Improved zone clarity and zone definition in the new method results in more accurate measurement of zone diameters and in greater accuracy of potency determinations. The increase in response to standard doses minimizes the variability in potency determinations and results in greater assay precision, clearly demonstrating the superiority of the new method over that currently being used. 
